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Soil Functions

— What are key functions altered by grass management?
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Sustaining viable plant cover

Cycling and retaining globally important nutrients

a. Storing N in soil and releasing it for later root uptake
b. Storing C in soil and reducing atmospheric CO,
Supporting efficient cycling of water and nutrients
Protecting water quality

Providing physical stability to the landscape

Enabling animal habitat and promoting biodiversity

Buffering against toxic element accumulation and transport



State of Grassiand

— Steady-state naturalized grassland?
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State of Grassiand

— Newly established grassland on previously degraded cropland?
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State of Grassiand

— Steady-state condition at ecosystem potential?
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— How does land use affect soil fertility?
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— How does land use affect soil aggregation?
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— How does land use affect soil-profile carbon storage?
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— Is soil compacted under grass?
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— What are changes in near-surface soil organic C?
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— Are these changes in near-surface soil organic C common?

Sequestration
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— What is the rate of soil organic C accumulation under grass?
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— What are some off-site impacts of grass management?

Pennsylvania

Land use Soil (g/kg — 0-5 cm depth) Runoff loss (kg/ha)
Organic C Mehlich-3 P Sediment Dissolved P Total P
CT crop 13.7 0.32 767 0.02 0.52
NT crop 25.2 0.33 312 0.03 0.27
Grass 16.6 0.40 104 0.03 0.19
Oklahoma
Land use Water Runoff loss (kg/halyr)
runoff Sediment | Nitrate N Total N Dissolved Total P
(mmlyr) P

CT wheat 61 6515 1.3 15.0 0.2 2.8
NT wheat 111 625 1.4 7.2 0.7 1.4
Grass 48 100 0.1 1.2 0.1 0.1




— How do grazing animals affect surface soil?
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— How extensive is compaction in grazed pastures?

v Poaching of soil with heavy animal traffic can damage forage and
cause soil compaction leading to reduced infiltration, greater water
runoff, and contamination of receiving water bodies with nutrients
and fecal-borne pathogens

v In a review of grazing
effects on bulk density

an increase in bulk density
was observed with animal
treading in most studies:

0.12 + 0.12 Mg m- (n = 46)

v This situation represents an extreme treading condition, not what
would be typical for judiciously managed pastures




— Do cattle always compact soil?

End of 12 years of bermudagrass I taII fescue management in Georgla
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— How does grazing affect soil organic C?
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— How does grazing affect water infiltration?
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— How does grazing affect productivity? Sub : Subsidy effect
N : Normal operating range
— St : Stress effect
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Management (as a f
perturbation) can el
degrade the enviror

Perturbations
may be

Sub
-=— Relative Variance

energy (harvestts
machine or grazin®
tillage inputs, St
chemical control,

etc.)

C source (type,
frequency, R
placement, and

quality of crop L
residues)
nutrients (N, P,
microelements, etc.)

-=- Toxic Input

Increasing Perturbation



summary and Conclusions

v’ We can expect positive changes in soil aggregation,
nutrients, and organic matter under grass-based
systems

" Extent dependent on environment and previous
conditions of land

4 Negative and positive
changes in soil
porosity, infiltration,
and organic matter
can occur with
animal grazing

" Dependent on the
balance between
carrying capacity and
stocking density




